Abstract. We present new orbital elements for two symbiotic systems involving a giant of spectral type S, namely V420 Hya and ER Del. These orbital elements are compared with existing elements for S-type binaries and for symbiotic binaries with M-giant primaries. It is shown that among the S-type binaries, most of the short-period systems (with P in the range 300 -1000 d) exhibit some kind of symbiotic activity (Hα emission, UV continuum, hard X-rays), but symbiotic systems are not restricted to the short-period systems. The complex and varying Hα profile of V420 Hya has been decomposed to several components (broad emission with σ ∼ 140 km/s, narrow emission with σ ∼ 60 km/s, and narrow absorption components). Their orbital modulation reveals that the broad emission is located close to the companion (under the hypothesis of a system with a mass ratio M g /M c = 2), and that this broad emission is mutilated by absorption from matter located along the line of sight and flowing towards the observer (faster than the giant) at all orbital phases.
INTRODUCTION
Most symbiotic stars known so far have a cool component of spectral type M (Belczyński et al. 2000) . Exceptions are a few carbon symbiotic stars (S32, UKS-Ce1, UV Aur, HD 59643 and several more in the Magellanic Clouds), the yellow symbiotics with a cool component of type G or K (the so-called 'yellow symbiotics'; Schmid & Nussbaumer 1993; Frankowski & Jorissen 2007) , and finally a few symbiotic S stars (Van Eck & Jorissen 2002) . The latter are not to be confused with the s-type symbiotics, where 's' stands for 'stellar' (as opposed to 'd' for 'dusty'). S-type stars are giants with ZrO bands (Merrill 1922) , a signature of heavy-element nucleosynthesis . Those among S stars lacking technetium lines (Tc has no stable isotopes) owe their enrichment in heavy elements to mass transfer from a companion formerly on the thermally-pulsing asymptotic giant branch (Van Eck & Jorissen 1999) ; they are thus called 'extrinsic' S stars. The symbiotic nature of several extrinsic S stars comes as a natural consequence of their binary nature (Van Eck & Jorissen 2002; Frankowski & Jorissen 2007) and strong mass loss (e.g., Jorissen & Knapp 1998) . Since the necessary ingredients (duplicity, mass loss and compact companion; Jorissen 2003) to trigger symbiotic activity are present in all extrinsic S stars (but the ones with the earliest spectral types and lowest mass-loss rates like HD 121447; Jorissen et al. 1995) , this stellar class offers an ideal study ground to understand when and why symbiotic activity actually develops. Contrarily to expectations, symbiotic activity is in fact not common among extrinsic S stars. Only a handful of symbiotic S stars are known thus far, most of them discovered accidentally: HD 35155 = V1261 Ori (through its ultraviolet emission lines, and unexpected eclipsing nature; Johnson et al. 1991; Jorissen et al. 1992) , HR 363 (through X-rays; Jorissen et al. 1996) , HR 1105 = BD Cam (through its highly variable UV continuum with prominent Table 1 . New orbital elements for symbiotic stars (T in JD-2400000). (triangles) . BX Mon is the noteworthy M-type symbiotic system with the largest eccentricity, which seems reliable, since this was obtained by various authors (Dumm et al. 1998; Fekel et al. 2000) . The symbiotic S star at large eccentricity next to BX Mon is Hen 4-137 = CD -50
• 7894. See text for references to other systems. 
, with A1 = 0.09, δv1 = 15 km/s (measured in the giant's rest frame), c σ 1,λ /λH α = 140 km/s corresponding to the broad emission, A2 = 0.28, δv2 = 22 km/s, c σ 2,λ /λH α = 60 km/s corresponding to the narrow emission, and A3 = −0.23, δv3 = −5 km/s, c σ 3,λ /λH α = 18 km/s, A4 = −0.31, δv4 = 14 km/s, c σ 4,λ /λH α = 25 km/s for the blue and red absorption components.
Three simple but important questions should then be investigated: (i) for a given mass-loss rate, one would naively expect symbiotic activity to be restricted to the closest systems; so does symbiotic activity correlate with orbital period? (ii) how does the Hα emission strength correlate with orbital period? (iii) is there an orbital modulation of the Hα emission profile?
The previously available data did not allow us to fully address these questions: for instance, not enough radial-velocity data points were available to derive the orbital elements of Hen 4-18, and neither were there enough high-resolution spectra available to perform an Hα monitoring. The situation has now changed with the advent of the HERMES/Mercator spectrograph (Raskin et al. 2011 ). This instrument is dedicated to high-spectral-resolution, long-term monitoring (Van Winckel et al. 2010 ).
The present paper reports on the Hα monitoring of the poorly studied symbiotic systems Hen 4-121 = V420 Hya and ER Del. 
HERMES OBSERVATIONS
The research reported in this paper has been performed with data from the HERMES spectrograph mounted on the Flemish 1.2 m Mercator telescope (http://www.mercator.iac.es) located at the Roque de los Muchachos observatory (La Palma, Canary Islands). The spectrograph began regular science operation in April of 2009. The fibre-fed spectrograph is designed to be optimized both in wavelength stability and in efficiency. It samples the whole optical range from 380 to 900 nm in one shot, with a spectral resolution of 8.5×10
4 for the high-resolution science fibre. The dedicated tailored pipeline uses cross-correlation routines with spectral templates to derive accurate radial velocities. The long-term (2 years) radial-velocity stability, measured as the standard deviation of the distribution of the 836 differences (V r − < V r >, where < V r > is the measured average velocity for a given star) for about 35 IAU standard stars, is 97 m/s. The major limiting factor on the accuracy comes from the fluctuations induced by the atmospheric-pressure variations in the spectrograph chamber (see Figure 9 of Raskin et al. 2011) . The impact of these fluctuations may be limited by taking a ThAr wavelength-calibration spectrum just before and after the science exposure.
A large fraction of the HERMES/Mercator observing time (about 100 nights/year) is devoted to the monitoring of pooled targets of different kinds (Van Winckel et al. 2010) , among which symbiotic and extrinsic S stars. 
ORBITAL ELEMENTS
Preliminary orbits could be derived for Hen 4-121 (=V420 Hya) and ER Del (Figure 1 and Table 1 ) with the HERMES data covering 2 years, combined with older ELODIE (Baranne et al. 1996; Famaey et al. 2009 ) and CORAVEL data (Baranne et al. 1979; ). Figure 2 presents the eccentricity vs. period diagram for S stars (Dermine 2011) , symbiotic M stars (Belczyński et al. 2000; Gromadzki & Miko lajewska 2009 , Fekel et al. 2010 and references therein) and for the symbiotic S stars HR 1105, Hen 4-137, HD 35155, V420 Hya, ER Del, and HR 363 (in order of increasing orbital periods, as reviewed in Section 1), plus the carbon symbiotic HD 59643 (Carquillat & Prieur 2008) . Most of the short-period systems are indeed symbiotics (see also Figure 2 of Frankowski & Jorissen 2007 for the histogram of the period distribution), with the exception of the two early S stars HD 95875 and HD 121447 located around 200 d (Jorissen et al. 1995; Van Eck & Jorissen 2002) . The existence of long-period symbiotic systems reflects the importance of a second parameter 1 , the mass-transfer rate: the systems CH Cyg (Hinkle et al. 2009 ), R Aqr (Gromadzki & Miko lajewska 2009) , and the S stars ER Del and HR 363 exhibit symbiotic activity despite very long orbital periods, because the mass-transfer rate to the companion must be large (Jorissen 2003) . One may wonder as well whether the circular systems form a separate family or whether they are due to the difficulty of deriving accurate orbital elements. A similar dichotomy is observed among Ba systems where the circular systems are believed to be He-clump, post-RGB systems (Dermine 2011).
DISTRIBUTION OF ORBITAL ELEMENTS

Hα PROFILE AND ORBITAL MODULATION
In this section, we investigate the complex Hα profiles exhibited by the symbiotic S star V420 Hya, and their orbital modulation. , and the difference between them. This residual spectrum leaves only the Hα contribution from the symbiotic activity, whose profile has thus been cleaned from all photospheric features. It allows us to perform an accurate fit of various absorption and emission components, as illustrated by the thin solid line on the bottom panel of Figure 3 . Figure 4 shows the evolution of all available Hα profiles with orbital phase. A fit similar to that presented on Figure 3 has been performed on all these profiles, and Figure 5 displays the evolution of these fit parameters (especially the location of the broad emission and narrow absorptions) with orbital phase. The broad emission stays centred on the companion around orbital phase 0.4 (adopting a mass ratio M g /M c = 2), but its behaviour is far less clear for phases 0.8 -1.0 ( Figure 5 ), although one should keep in mind that the present determination of the broad-emission velocity shift is not very accurate. It is clear from Figure 4 that, around phases 0.3 -0.5, the broad emission is mutilated by several absorption components (be they discrete or forming a continuum, bracketing the red-giant velocity), as displayed on Figure 5 (blue crosses and diamonds). This is indicative of absorbing material along the line of sight to the companion (around which the broad emission originates at those phases), and a fraction of that absorbing material is flowing towards the observer at all orbital phases (since on Figure 5 , the blueshifted absorption has a velocity which is always negative in the centerof-mass frame). Around phase 1, this blueshifted absorption still moves about 5 km/s faster than the giant. But this absorbing material covers a large range in velocities ( Figure 5 ). It probably traces the mass-transfer flow. 
